Introduction
An International Atomic Fnergy Agency (IAEA) inspector may use several different types of instruments in his inspections. Obtaining the data and arriving at results of a specific measurement are complicated by the fact that the inspector may seldom use a particular instrument; this increases the probability of mistakes in operating procedures or in calculating results. Unfamiliarity with the instrument makes it difficult for the inspector to determine if the instrument is malfunctioning. Because the inspector has limited time at a facility, these errors must be minimized so the inspector can concentrate on the measurement.
An important featur e of inspector-oriented instruments that minimizes these errors is the proper design and use of an inspector-instrument interface. This interface incl udes the hardware and protocol that allow the instrument and inspector to cominunicate during a measurement. While different instruments are used to make different measurements, the interface hardware and protocol of all instruments should be similar so that the inspector can comfortably move from one instrument to another and use each one effectively with little experience. Properly written user-oriented software uses the interface to allow an inspector to focus his concentration on the measurement's meaning with minimal distraction due to remembering detailed procedures, checking hand calculations, and worrying if an instrument is operating properly during an inspection. The instrument prompts hirm through the correct measurement steps, and calculations are done internally, eliminating incorrect results caused by a wrong keystroke or miscopied number.
Two instruments that use the inspector-instrument interface have been delivered to the IAFA by the Los Alamos National Laboratory Safeguards Assay Group. One is a battery-operated 1000-channel analyzer that can display and record spectra obtained from MaI or highresolution detectors. The 28-cm-wide by 18-cm-long by 24-cm-high analyzer features built-in high-voltage and preamplifier power supplies and an internal spectroscopy amplifier. The other instrumrent is the portabl e spent-fuel gamma-ray and neutron detector electronics that provides digital readout of the current mode response produced hy gamma rays in an ion chamber and amplification and scaling of pulses received from a neutron detector. The primary application is the measurement of gamma-ray and neutron activity of irradiated reactor fuels stored at a reactor or at an away-from reactor storaqe pond. Each 
Implermetation
The first instrument designed during the development of the standard interface was an ion-or neutrondetector electronics package (ION-1 ) used for spentfuel measurements. It measures the relative gamma dose using a gas-filled ion chamber in the current mode.
Its current sensitivity ranges from 0.1 pA to 637 nA. The actual gamma dose is a function of the ion chamber used. Neutrons are counted when input pulses exceed a lower-level discriminator (LLD) set by the instrument. The instrument can automatically set the optimum gain for the gamma channel and the LLD for a uranium-235 fission chamber. A photo of the ION-1 is shown in Fig. 1 . The detector connectors, battery charger input, and PS-232 serial connector are mounted on the rear panel. The physical interface is the front panel, which has an LCD with two rows of 16 ASCII characters to convey instructions, results, and options to the user; a 4 by 4 information entry keypad; and a 1 by 4 control keypad.
The second instrument in which this interface was implemented is a portable, battery-powered multichannel analyzer (MCA). This MCA is an extension of an ?ICA unit demonstrated by another group at Los Alamos.1 preamplifiers. Only a L. by 4 keypad is implemented due to initial desian constraints.
The microprocessor-based design of both instruments is an integration of hardware and software engineering; interfaces between the hardware modules are accomplished through the software. The ION-1 functions are listed in Table I . Detailed descriptions are given To demonstrate the user-instrujment interaction in entering information, an example to set the upper-and lower-level discriminators of the MCA is described.
The LCD appears as:
shows throuigh the window is controlled wjith the scroll arrows that move the window up and dowri along the display page. causes the number to continuously increment or decrement at an accelerating rate.) The cursor will return to field 1. To change the upper-level discriminator (ULD) to 24r, push ENTP to get the cursor to move to field 2. -Make the change to 24 5 and press ENTR. When the display is correct, move on to the next options uising the scroll arrows.
The display shown above is a "window" of a large display "page" of the MCA STAT command. The total page is shown in Table III 
Automated Measurements
The first automated measurement implemented for the MCA is a uraniur-235 enrichment measurement.4
The user must remember only to push the ENRH key to start tte instrument stepping through the measurement procedure. The user is giiven the option of entering or measuring the necessary calibration constants (A and B) and is prompted through the entry or calibration measurement procedures, and then thirough the unknown measurement procedures. All calculations are performed by the instrument and the results along with uncertainties are reported with 7-digit precision. The LCD window is placed as shown by the dashes. To view thie other information one must use the t or + keys. To make another measurement, push STRT. As with any of the functions, push STOP to end the function. It should be emphasized, the user need only remember to invoke the ENPH cornand to gain the assistance of the instrument in making the enrichment measurement.
After all parameters are set, the enrichment measurement of an unknown is made by simply pushling STRT.
Anticipated Additions
In the ongoing development of these instruments, we found that additional capabilities may be desirable.
Alphanumeric input is needed to enter facility and sample identifiers. Possibly the INC and DEC keys will he used for this purpose. When an alphanumeric field is active, pushing the ItIC key will cause the entry character to scroll from 0-9, then A-Z. When thie proper character is displayed, press ENTR to register the character and move the cursor to the next position.
Consideration must given to entering floating point numbers. Currently, a floating point number is treated as having two fields, one before and one after the decimal point. A change-sign key may be necessary, and a decimal point and enter exponent may be desirable.
